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Table 1 Composition of four propellant samples

samples NC+NG / % RDX / % others / %
1" 82.0 0 18.0

2" 74.0 18.0 8.0

3* 41.0 46.0 13.0

4% 41.0 54.6 4.4
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Fig.1 DSC curves of four propellant samples at the heating

rate of 20 °C-min™
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Fig.2 DSC curves of four propellant samples at different heating rates
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Table 2 Thermal decomposition kinetic parameters of four propellant samples

sample T,/ K A ls™ E./k)-mol™ k/s™' AG”/kJ-mol™  AH*/kJ-mol™ AS*/J-(mol-K)™'
1* 474.43 8.56x107 200.30 0.75 115.16 196.36 171.09

2* 472.65 5.49%x10'° 153.66 0.57 115.82 149.73 71.71

3* 471.70 5.57%10'"° 144.56 0.55 115.77 140.64 52.71

4% 474.18 9.58x10" 138.68 0.51 116.70 134.74 38.03

Note:

AH" is activation enthalpy. AS™ is activation entropy.
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T, is peak temperature of thermal decomposition. A is pre-exponential factor. E is apparent activation energy. k is reaction rate. AG™ is Gibbs free energy.
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Fig.4 Temperature-time curves of two slow cook-off tests for four propellant samples
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Table 3 Slow cook-off test results of four propellant samples

response tem-  test
samples

baking bomb
perature / °C

result

charge bottom authentication board

1* 180.8 “n )
and other shell structures were intact.
o 188.6 . »  Thebottom end cover was washed away,
' and other shell structures were intact.
R .,  Thebottom end cover was washed away,
3 198.7 + ,
and other shell structures were intact.
The bottom end cover was washed away,
4% 191.3 “t7 and the side shell diameter was expanded

and deformed by about 8 mm.

The bottom end cover was washed away,

The charge contin- . )
No deformation and pits.
ued to burn out.

The charge contin- . )
No deformation and pits.
ued to burn out.

. There was a pit with a depth of about T cm,
The charge contin-
and the assembly support of the baked bomb
ued to burn out. )
was blown to pieces.

Almost complete  There were obvious explosion marks and

unreacted grain slight deformation, and the assembly sup-

was collected. port of the baked bomb was blown to pieces.

Note: As long as the baked on projectile is broken, or the lower splint is penetrated and has pits in one test, and the result is recorded as “+”; If no any phenome-

non can be found, the result is recorded as “-".
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Table 5 5s burst point results of four propellant samples

samples 5s burst point temperature / °C E./ k) mol™

1* 266.61 62.04

2* 267.73 69.96

3* 282.87 59.60

4* 284.99 58.88

Note: £ is the activation energy, kJ-mol™".
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Effect of RDX Content on Thermal Safety of Modified Double base Propellant

CHENG Wan-Ili', GAO Peng’, LV Chun-ling', YU Si-yu', LIU Meng-hui', XIE Mu-yang'
(1. School of Environmental and Safety Engineering, North University of China, Taiyuan 030051, China; 2. Xi'an Aisheng Technology Group Co., Lid,
Xi'an 710065, China)

Abstract: In order to explore the thermal safety characteristics of modified double base propellants, the thermal decomposition
behaviors of modified double base propellants with RDX content of 0, 18%, 46% and 54.6% were studied by differential scan-
ning calorimetry (DSC) respectively, and the thermal decomposition temperatures at different heating rates (2, 5, 10 and
20 °C+-min™')were obtained. The apparent activation energy, activation pre-exponential factor, reaction rate, Gibbs free energy,
activation enthalpy and activation entropy were calculated by thermal reaction kinetics analysis, and the influence of RDX con-
tent on the double base components and apparent activation energy was also analyzed. The response characteristics of modified
double base propellants with different RDX contents were obtained by slow cook-off and 5s burst point temperature tests. Results
show that when RDX content is 18%, the apparent activation energy is the highest, and the response temperature and the re-
sponse intensity of slow cook-off test and 5s burst point temperatures all are the lowest. The first decomposition peak temperature
of samples moved backward, the apparent activation energy decreased, the slow cook-off response temperature moved to higher
temperature, the thermal sensitivity of the system decreased, but the response level increased with the increase of RDX content.
The response level is explosion, which could not pass the slow cook-off test when the RDX content is 46% or above. The 5s
burst point temperature moves to high temperature with the increase of RDX content and presents a significant rising trend, and
the thermal stability of modified double base propellants is improved.

Key words: modified double base propellant;RDX content;thermal stability ; slow cook-off;5s burst point
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